











A b s t r a c t
In	this	paper	we	explain	the	need	of	“fairness”	in	the	human-consistent	computational	system	
which	supports	a	group	consensus	reaching	process.	We	propose	the	model	which	combines	
mathematical	 approach	 based	 on	 fuzzy	 environment,	 i.e.	 “soft”	 consensus	 developed	 by	
Kacprzyk	 and	 Fedrizzi	 and	 socio-psychological	 approach	 concerning	 fairness	 component.	
We	view	fairness	from	two	possible	perspectives:	a	fair	distribution	and	a	fair	final	decision.	
Finally,	we	confirm	our	assumptions	by	observations	in	the	analyzed	groups	of	students.	
Keywords: group consensus reaching process, decision support systems, fairness, fair resource 
allocation, soft consensus
S t r e s z c z e n i e






Słowa kluczowe: proces osiągania konsensusu w grupie, systemy wspomagania decyzji, spra-








Decision	 theory	 is	 an	 interdisciplinary	 domain	 which	 combines	 research	 from	 many	









































model	 of	 consensus	 reaching	 process	 under	 fuzziness.	 In	 the	 light	 of	 the	 fact	 that	 most	
















here	 is	 that	 the	main	goal	 of	 group	decision	making	process	 is	 to	find	 a	 solution	 that	 all	
decision	makers	are	willing	to	support	[2].	
Decision	making	problem	is	an	iterative	and	interactive	process	which	includes	several	
different	 levels,	 i.e.	 aggregating	 all	 individual	 preferences	 into	 one	 common	 decision,	
elaborating	 on	 the	 agreement	 in	 the	 spirit	 of	 consensus	 reaching	 process	 etc.	 Reaching	
consensus	 requires:	 time,	active	participating	of	all	members,	creative	 thinking	and	being	
open-minded,	active	listening,	considering	ideas,	feelings	and	situations	of	every	participant.	
The	 model	 of	 consensus	 reaching	 process	 is	 manageable	 only	 if	 individuals	 are	 able	 to	
negotiate	and	change	their	preferences,	thus	they	are	willing	to	support.	
Consensus	 is	 reached	when	 each	 expert	 in	 the	 group	 agrees	 to	 support	 the	 selected	
final	 decision,	 though	 it	may	 not	 have	 been	 his	 or	 her	 first	 choice.	 It	 forces	 the	 group	
to	 consider	 all	 aspects	 of	 a	 problem	 and	 voice	 objections	 to	 possible	 alternatives	 [2].	
Hence,	the	main	part	of	this	process	is	discussion,	which	gives	the	opportunity	to	exchange	
knowledge,	 clarify	 point	 of	 view,	 defend	 own	 preferences	 or	 to	 become	 convinced	 to	
different	opinions.	Any	member	can	block	consensus.	That	is	why	these	kinds	of	decisions	
are	more	difficult	 and	complex	 than	others.	Thus,	 to	achieve	 the	main	goal,	we	assume	
that	individuals	are	“committed	to	reaching	consensus”	–	they	are	expected	to	iteratively	









3. Group decision support systems for consensus reaching
Since	the	development	of	modern	technology,	computerized	support	in	making	decision	
has	 enormously	progressed.	Today’s	 tools	 are	flexible,	 efficient,	 easy	 in	use	 and	allow	 to	
create	an	interactive	user-friendly	interface	to	view	data,	configure	models,	etc.	This	class	
of	 computer-based	 information	 systems	 including	 knowledge	 based	 systems	 that	 support	
decision	making	activities	is	defined	by	one	term	–	decision support systems.	They	combine	
the	intellectual	reserves	of	individuals	with	the	proficiency	of	computer	to	enhance	the	quality	












The	key	 to	 success	 is	 to	create	more	human consistent	 and	human centered	 tools	and	
techniques	to	grasp	and	deal	with	difficult	(decision	making	type)	problems.	These	systems	
should	provide	computational	 tools,	cognitive	aspects	and	social	dimension.	In	 the	GDSS	



















4. Notion of fairness in the consensus reaching support systems – a socio-psychological 
explanations with observations in the analyzed groups of students


















respectively	 (group	A	and	B	–	 students	of	 the	 third	year	 at	 the	Department	of	Automatic	
Control	 and	 Information	 Technology,	 Faculty	 of	 Electrical	 and	 Computer	 Engineering,	








less	 individualized	personalities,	 and	a	better	developed	 sense	of	 cooperation	 resulting	 in	
a	subsequent	faster	implementation	of	the	final	decision.














The	explanations	 as	 for	 the	behavioral	patterns	 in	 this	group	can	be	 supported	by	 the	
definition	of	the cooperative game theory	which	virtually	is	a	game	where	players	can	enforce	
fair	behavior.	Cooperative	game	theory	is	connected	with	the	distribution	of	benefits	that	a	
group	of	agents	achieves	from	cooperation.	The	model	assumes	that	the	group	of	individuals	
wishes	 to	solve	a	common	problem	and	by	cooperating	 they	can	solve	 the	problem	more	
efficiently	 [18,	p.	56].	 In	 fact,	 research	 in	psychology	has	shown	 that	 in	group	situations,	





eliminate	such	opinions	which	were	 impeding	agreement	 the	most.	The	openness	and	 the	






ignorant	of	 the	opinions	of	opponents.	Sticking	 to	 the	proclaimed	opinions	and	not	being	
open	to	the	proposals	of	others,	especially	those	which	were	very	different	ended	up	in	an	





























typically	 disregarded	 other	 subgroups	 and	 thought	 of	 themselves	 as	 if	 they	 were	 single	
agents.	Above	all,	one	must	stress	that	expectations	as	for	the	level	of	fairness	were	often	not	
consistent	with	the	outcome;	we	expected	the	level	of	fairness	to	be	higher.	
These	 observations	 bear	 out	 the	 importance	 of	 the	 self-interest	 preference	 in	 group	










that	A	should	keep	everything,	or	 if	A	transfers	any	amount	 to	B,	 then	B	should	keep	all.	
Experimental	studies	have	revealed	that	agents	tend	to	transfer	about	50%	of	their	money	and	
this	fairness	and	cooperation	is	related	to	all	cultures,	sexes,	etc	[1].
With	 reference	 to	 our	 assumption	 that	 fairness	means	 the	 satisfaction	 of	 expectations	
of	 agents,	 group	decision	 support	 system	 should	 provide	 the	 sense	 of	 satisfaction	 among	
the	group	members	during	 the	discussion	 and	after	 the	process	 completion.	According	 to	
psychological	 research,	 satisfaction	 of	 decision	 makers	 has	 a	 direct	 influence	 on	 higher	
quality	of	final	decision	and	several	 further	activities,	 i.e.	practical	 implementation	of	 the	
final	decision	or	survival	of	the	group	in	the	long	time	period	[15].	
5. Fair share of distributed resources
In	our	research	we	mainly	reflected	on	one	of	fairness	judgments	identified	by	social	
psychology,	namely	distributive fairness	[17].	It	is	usually	related	to	the	distribution	of	

























that	 some	 individuals	 found	 themselves	 in	 a	 situation	 of	 a	 total	 isolation.	 One	 of	 the	
analyzed	 groups	 (group	A)	was	 likely	 to	 undergo	 all	 the	 distortions	 resulting	 from	 the	




















second	 is	directly	connected	with	 the	outcome	of	decision	making	process,	namely	a	 fair 
final decision.
















and	 unanimous	 agreement”,	which	means	 that	 the	 preferences	 of	 all	 the	 decision	makers	
should	be	exactly	 the	same.	Obviously,	 this	scenario	 is	utopian	and	unrealistic	 in	practice	























of	 group	 members	 and	 the	 moderation	 of	 the	 discussion	 in	 order	 to	 gain	 satisfactory	
solutions	in	the	more	effective	and	efficient	way.	What	matters	here,	is	that	we	respect	the	
fair	 distribution	 in	 the	 sense	 of	 contribution	 of	 all	 decision	members	 to	 choose	 the	 final	
solution.	Hence,	the	situation	when	minority	must	obey	majority	and	change	their	opinions	
accordingly	is	in	the	proposed	system	ignored.	
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